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(54) LIGHTING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a lighting 
device of a structure, wherein the exchange work for 
a fluorescent substance is improved to realize a color 
tone change easily, the light-resistance of the 
fluorescent substance is increased to prevent the 
deterioration of a color tone and the reduction in 
luminance from being generated and with the 
improvement of the life characteristics of the device, 
a lighting, which has not a light emission unevenness 
and is stable, can be conducted. 

SOLUTION: A blue LED chip 1 is provided on the end 
of a lead frame 2 and a base plate 3 is mounted to 
the frame 2. A cap member 4 is mounted to the plate 
3 in such a way as to cover the chip 1. A fluorescent 
pigment is applied along the inner peripheral surface 
of the member 4 and a fluorescent pigment layer is 
formed in an even thickness on the inner side of the 
member 4. Moreover, an ultraviolet absorption layer 6 
is formed in an even thickness along the outer 
peripheral surface of the plate 4 on the outside of the plate 4. 
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[Claim] 

[Claim 1] The lighting system characterized by mixing the fluorescent 
pigment for attaching a base plate in the aforementioned leadframe, 
attaching a cap component in the lighting system which formed Light 
Emitting Diode chip in the point of a leadframe so that the aforementioned 
Light Emitting Diode chip may be covered to the aforementioned base plate, 
and changing the photogenesis wavelength of the aforementioned Light 
Emitting Diode chip into the aforementioned cap component. 
[Claim 2] The lighting system of the claim 1 publication characterized by 
having formed the fluorescent pigment layer inside the aforementioned cap 
component, and forming a ultraviolet-absorption layer in the outside of the 
aforementioned cap component. 

[Claim 3] It is the lighting system characterized by forming a ultraviolet- 
absorption layer in an opposite side the side which formed Light Emitting 
Diode chip in the point of a leadframe, the aforementioned fluorescence film 
was equipped with the base film in the lighting system equipped with the 
fluorescence film for changing the photogenesis wavelength of this Light 
Emitting Diode chip, formed the fluorescent pigment layer in Light Emitting 
Diode tip side of this base film, and formed the aforementioned fluorescent 
pigment layer in the aforementioned base film. 
[Detailed description! 
[0001] 

[The technical field to which invention belongs] this invention relates to the 
lighting system equipped with the fluorescent substance for changing the 
photogenesis wavelength of Light Emitting Diode chip and this Light 
Emitting Diode chip into other wavelength. 
[0002] 

[Prior art] Generally, the color sensitivity of human being's scale divisions 
changes with color tones. For example, the white lighting with which, all 
colors were mixed looks brighter than a blue monochrome lighting under the 
condition that the intensity of light is the same. Moreover, it turns out that 
the color tone with the highest color sensitivity is yellowish green. Then, the 
lighting system which changes the photogenesis wavelength of blue Light 
Emitting Diode, and performs white photogenesis and green photogenesis is 
proposed conventionally. This kind of lighting system is a thing using the 
property of the fluorescent substance of carrying out fluorescence with the 
light of a low wavelength band (purple, blue, bluish green), applies the light 
from blue Light Emitting Diode to a fluorescent substance, and is 
illuminating by work of this fluorescent substance by transforming the 
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photogenesis wavelength of blue Light Emitting Diode to white or green 
photogenesis wavelength. 

[0003] An example of such a lighting system is concretely explained with 
reference to drawing 4 . Blue Light Emitting Diode 1 equips the point of a 
leadframe 2 with blue Light Emitting Diode chip la, and ****s this blue 
Light Emitting Diode chip la with the transparent resin 10. The 
fluorescence film 11 is arranged in the upper part of blue Light Emitting 
Diode 1. Fluorescent pigment 11a which changes the wavelength of blue 
photogenesis into the wavelength of white photogenesis is applied to the 
fluorescence film 11. Furthermore, the ****** plate 12 which is a 
transparent material is arranged in the upper part of the fluorescence film 
11. This ****** plate 12 constitutes a lighting part. 

[0004] In the above-mentioned lighting system, if blue Light Emitting 
Diode 1 is illuminated, the light from blue Light Emitting Diode chip la will 
shine upon the fluorescence film 11. At this time, the component of the light 
of blue Light Emitting: Diode chip la and the fluorescence component of 
fluorescent pigment 11a are added, brightness increases, and the 
luminescent color changes white from blue. In response to the white 
photogenesis which this -fluorescence film 11 emits, the ****** plate 12 
carries out white photogenesis. 

[0005] However, there were the following troubles in the above-mentioned 
conventional example. That is, since the fluorescence film 11 for performing 
wavelength conversion was indispensable, the location on which the 
fluorescence film 11 cannot be put was not able to be illuminated. That is, 
when a lighting system was included in electronic equipment, there was 
constraint that it was the location which can arrange the fluorescence film 11, 
about the installation part of a lighting system. 

[0006] Since the ****** plate 12 is a transparent material, it usually consists 
of the component which transparence or light tends to penetrate, and, 
moreover, is located in right above [ of the fluorescence film 11 ]. Therefore, 
when the time of not illuminating and strong outdoor daylight are irradiated 
by the ****** plate 12, the ground color of fluorescent pigment 11a of the 
fluorescence film 11 may appear on the ****** plate 12. Consequently, there 
was a possibility of spoiling the design nature of id ********** 0 f the 
electronic equipment by which the fighting system was incorporated. 
[0007] As a conventional example which cancels such a trouble, the fighting 
system using blue Light Emitting Diode 13 which is shown in drawing 5 is 
proposed. This lighting system does not arrange a fluorescence film to the 
upper part of blue Light Emitting Diode 13, but is characterized by the point 
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of having made the fluorescent pigment 15 mixing in the resin 14 which 
****s blue Light Emitting Diode chip 13a. A fluorescent pigment 15 changes 
the wavelength of blue photogenesis into the wavelength of white 
photogenesis like the aforementioned fluorescent pigment 11a. 
[0008] According to the above lighting system, the white lighting of 
arranging a fluorescence film is attained only by attaching blue Light 
Emitting Diodel3 there also in the difficult location. Therefore, there is no 
constraint about the installation of a lighting system. Moreover, since a 
fluorescence film is not arranged, the ground color of a fluorescent pigment is 
not visible from the ****** plate 12. Therefore, design nature, such as id 
********** in which the lighting system was included, is maintainable. 
[0009] 

[Object of the Invention] However, there were the following troubles in the 
above-mentioned conventional technique, namely, the conventional example 
( drawing 4 ) which arranges the fluorescence film 11 when it is requested 
that the color tone acquired from a fluorescent substance is changed -- an 
imitation — the conventional example ( drawing 5 ) which makes a 
fluorescent pigment 15 mix in the resin of Light Emitting : Diode 13 - an 
imitation you have to exchange the fluorescence film 11 or Light Emitting 
Diode 13 with a fluorescent substance every **** Such exchange work was 
very troublesome. Then, to raise the luminous efficacy of exchange work of a~ 
fluorescent substance was desired. \ 1 • • ;•• 

[0010] Moreover, there is demerit in which it is weak to ultraviolet rays in a 
fluorescent substance. Therefore, when the fluorescent substance was 
exposed to ultraviolet rays for a long time, the wavelength conversion rate 
fell and a degradation of a color tone, a fall of brightness, and the fault of 
short -lived-izing of a life property arose further. Therefore, it waits for the 
Ugh ting system which the light resistance superior to conventionally has. 
Since daylight strong [ in the car ] hits frequently in the case of the lighting 
system especially included in the electronic equipment for ****, it is required 
that it has very high light resistance. 

[0011] Furthermore, when using a fluorescence film, the light from the 
fluorescence film of a fraction which the fluorescence film of the fraction near 
Light Emitting Diode emitted a strong light, and is separated from Light 
Emitting Diode will be weak. That is, since a difference of the distance from 
Light Emitting Diode chip which is the light source to a fluorescence film 
was great, unevenness arose in the luminescent color of a fluorescence film, 
and this caused the photogenesis unevenness of a ****** plate. 
[0012] It is in offering the lighting system which it is proposed [ lighting 
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system ] in order that this invention may solve the above-mentioned problem, 
and the 1st purpose improves [ lighting system ] exchange work of a 
fluorescent substance, and makes color tone change realize easily. Moreover, 
it is to offer the lighting system which can perform the stable lighting 
without photogenesis unevenness while the 2nd purpose of this invention 
raises the light resistance of a fluorescent substance, prevents a degradation 
of a color tone, and a fall of brightness and aims at enhancement in a life 
property. 
[0013] 

[The means for solving a technical problem] In order to attain the above- 
mentioned purpose, in the lighting system which formed Light Emitting 
Diode chip in the point of a leadframe, invention of a claim 1 attaches a base 
plate in a leadframe, it attaches a cap component so that Light Emitting 
Diode chip may be covered to a base plate, and is characterized by mixing the 
fluorescent pigment for changing the photogenesis wavelength of Light 
Emitting Diode chip into this cap component. u^ : ; I 

[00 14] In invention of the claim 1 with such a configuration, a cap component 
! is easily exchangeable by demounting a cap component from a base- plate. 
Therefore, it can correspond to this by changing into the cap component from 
which the modality of fluorescent pigment is different in case of exchange of 
a cap component to change the color tone acquired from a fluorescent 
pigment. According to invention of such a claim 1, the color tone acquired 
from a fluorescent pigment can be changed easily. 

[0015] Moreover, it is characterized [ constitutional ] by for invention of a 
claim 2 having formed the fluorescent pigment layer inside the 
aforementioned cap component, and forming a ultraviolet-absorption layer in 
the outside of a cap component. 

[0016] In invention of the claim 2 with such a configuration, a fluorescent 
pigment layer can be efficiently protected from ultraviolet rays by the 
ultraviolet-absorption layer formed in the outdoor daylight side. Therefore, 
the light resistance of a fluorescent pigment layer increases, the degradation 
of a color tone and the fall of brightness which a fluorescent pigment layer 
emits can be prevented, and it is enabled to extend the life property of a 
fluorescent pigment layer. Moreover, when exchange exchanges an easy cap 
component, change of the color tone acquired from a fluorescent pigment can 
be easily realized by changing the modality of fluorescent pigment. 
[0017] Furthermore, since the fluorescent pigment layer was formed along 
with the inner skin of a cap component, distance from Light Emitting Diode 
chip which is the light source to a fluorescent pigment layer can be made 
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almost equal. Therefore, the lighting which photogenesis unevenness did not 
arise and was stabilized can be performed in a fluorescent pigment layer. 
[0018] It is characterized by forming a ultraviolet-absorption layer in an 
opposite side the side which invention of a claim 3 formed Light Emitting 
Diode chip in the point of a leadframe, and the fluorescence film was 
equipped with the base film, formed the fluorescent pigment layer in Light 
Emitting Diode tip side of this base film in the fighting system equipped with 
the fluorescence film for changing the photogenesis wavelength of this Light 
Emitting Diode chip, and formed the aforementioned fluorescent pigment 
layer in the aforementioned base film. 

[0019] In invention of the claim 3 with such a configuration, a fluorescence 
film can be efficiently protected from ultraviolet rays by work of the 
ultraviolet-absorption layer formed in the outdoor daylight side. Therefore, a 
fluorescence film can demonstrate the outstanding fight resistance. 
Therefore, the color tone which a fluorescence film emits does not deteriorate, 
and high brightness can be maintained. Moreover, the life property , of a 
fluorescence film can also be extended. 

[0020] h - • v . ■■■>■■'--■:. 

[Gestalt of implementation of invention] : ; , k ^ ^ ^ 

(1) Explain the gestalt of enforcement of the 1st of this invention with 
reference to drawing 1 below the gestalt of the 1st enforcement. Drawing 1 is 
the cross section of Light Emitting Diode in the gestalt of the 1st 
enforcement. The gestalt of the 1st enforcement corresponds the claim 1. In 
addition; in the gestalt of implementation of invention explained below, 
about the same component as the conventional example shown in drawing 4 , 
the same sign is attached and an explanation is omitted. 
[0021] (Configuration) The base plate 3 is attached near the point of a 
leadframe 2. The cap component 4 made from a resin is inserted in, and it is 
attached in the base plate 3 so that blue Light Emitting Diode chip la may 
be covered. This cap component 4 distributes almost uniformly, and the 
fluorescent pigment 5 which changes the wavelength of blue photogenesis 
into the wavelength of white photogenesis is mixed in it. 
[0022] (An operation and effect) In the gestalt of the 1st enforcement which 
has the above configurations, the component of the light of blue Light 
Emitting Diode chip la and the fluorescence component of a fluorescent 
pigment 5 are added, brightness increases [ in / a fluorescent pigment 5 / in 
the light from blue Light Emitting Diode chip la ], the luminescent color 
changes white from blue, and blue Light Emitting Diode 1 emits light white. 
[0023] According to the gestalt of such the 1st enforcement, the following 
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operation effects can be acquired. That is, the cap component 4 is 
exchangeable only by demounting the cap component 4 from the base plate 3. 
Therefore, the cap component 4 can be exchanged [ for example, ] to change 
into green photogenesis from white photogenesis and it can correspond to 
this by changing into the cap component 4 from which the modality of 
fluorescent pigment 5 is different to change the color tone acquired from a 
fluorescent pigment. Therefore, it is possible to change simply the color tone 
which a fluorescent pigment 5 emits with the gestalt of the 1st enforcement. 
[0024] (2) Explain the gestalt of enforcement of the 2nd of this invention with 
reference to the gestalt, then drawing 2 of the 2nd enforcement. Drawing 2 is 
the cross section of Light Emitting Diode in the gestalt of the 2nd 
enforcement. The gestalt of the 2nd enforcement corresponds the claim 2: In 
addition, about the same component as the gestalt of implementation of the 
above 1st, the same sign is attached and an explanation is omitted. 
[0025] (Configuration) Inside the ** cap component 4 attached in the base 
plate 3, a fluorescent pigment is applied along with the inner skin of the cap 
component 4, and the fluorescent pigment layer 6 is formed in it with 
uniform thickness; This fluorescent pigment layer 6 changes the wavelength 
of blue photogenesis into the wavelength of white photogenesis. Moreover^ 
the ultraviolet-absorption layer 7 is formed in the outside of the cap 
component 4 with uniform thickness along the periphery side of the cap 
component 4. ■'. i : > , ; - > ; 

[0026] An ultraviolet ray absorbent is applied and the aforementioned 
ultraviolet-absorption layer 7 is constituted. An ultraviolet ray absorbent is 
matter which absorbs only 300-400nm ultraviolet rays detrimental in 
photochemistry, and. changes and carries out the stripping of most to heat 
energy, without absorbing the light. Now, as an ultraviolet ray absorbent put 
in practical use, there are salicylic acid derivatives, a ************ system, a 
benzotriazol system, etc. 

[0027] (An operation and effect) With the gestalt of the 2nd enforcement 
which has the above configurations, the component of the light of blue Light 
Emitting Diode chip la and the fluorescence component of the fluorescent 
pigment layer 6 are added, brightness increases [ in / the fluorescent pigment 
layer 6 / in the light from blue Light Emitting Diode chip la ], the 
luminescent color changes white from blue, and blue Light Emitting Diode 1 
emits light white. 

[0028] In the gestalt of the 2nd enforcement, since [ being such ] it is in an 
outdoor daylight side about the ultraviolet-absorption layer 7, this 
ultraviolet-absorption layer 7 can protect the fluorescent pigment layer 6 
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from ultraviolet rays efficiently, therefore, the light resistance of the 
fluorescent pigment layer 6 — high — diligent -- it can do in things 
Consequently, the degradation of a color tone and the fall of brightness which 
the fluorescent pigment layer 6 emits can be prevented, and the life property 
of the fluorescent pigment layer 6 can be extended further. The lighting 
system with such high light resistance is suitable for what is included in the 
electronic equipment for ****. Moreover, when exchanging the cap 
component 4, change of the color tone acquired from a fluorescent pigment 
can be easily realized by changing the modality of fluorescent pigment: 
[0029] Furthermore, since the fluorescent pigment layer 6 is formed by 
uniform thickness along with the inner skin of the cap component 4, the 
distance from blue Light Emitting Diode chip la which is the light source to 
the fluorescent pigment layer 6 is almost equal also in the position of 
fluorescent pigment layer 6 throat. Therefore, photogenesis unevenness 
seldom produces the fluorescent pigment layer 6, and blue Light Emitting 
Diode 1 cans perform white photogenesis uniformly. Consequently the: gestalt 
of the 2nd enforcement can perform the stable white lighting. 
[0030] (3) Explain the gestalt of enforcement of the 3rd of this invention to 
the gestalt.pan of the 3rd enforcement with reference to drawing 3 / Drawing 
3 is the expanded sectional view of the fluorescence film in the gestalt of the 
3rd enforcement. The gestalt of the 3rd enforcement corresponds the claim 3.: 
[0031] (Configuration) Although the fundamental configuration in the 
gestalt of the 3rd enforcement is the same as that of the conventional 
example of drawing 4 shown previously and it has a fluorescence film, the 
constitutional characteristic feature is in this fluorescence film. That is, as 
shown in drawing 3 , base film 16a is prepared in the fluorescence film 16. 
[0032] The ultraviolet-absorption layer 9 is formed in the side and opposite 
side (under the inside of drawing) which the fluorescent pigment layer 8 is 
formed in a blue Light Emitting Diode chip la side (on the inside of drawing) 
with uniform thickness in this base film 16a, and formed the fluorescent 
pigment layer 8 with uniform thickness. Among these, this fluorescent 
pigment layer 8 changes the wavelength of blue photogenesis into the 
wavelength of white photogenesis like the fluorescent pigment layer 6 of the 
gestalt of implementation of the above 2nd. Moreover, like the ultraviolet- 
absorption layer 7 of the gestalt of implementation of the above 2nd, an 
ultraviolet ray absorbent is applied and the ultraviolet-absorption layer 9 is 
constituted. 

[0033] (An operation and effect) With the gestalt of the 3rd enforcement, 
since [ with such a configuration ] the ultraviolet-absorption layer 9 is 
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formed in the outdoor daylight side, the ultraviolet-absorption layer 9 can 
protect the fluorescence film 16 from ultraviolet rays efficiently. Therefore, 
light resistance of the fluorescence film [ 16 ] improves. The color tone which 
the fluorescence film 16 emits does not deteriorate by this, and high 
brightness can be maintained. Moreover, the life property of the fluorescence 
film 16 can also be extended. 

[0034] (4) The lighting system of this invention may not be limited to the 
gestalt of the above enforcement, and the quality of the material, the 
configuration, and dimension of a configuration component can be changed 
[ which is the gestalt of other enforcement ] suitably, for example, a cap 
component may be a product made from rubber, moreover, as a modality of a 
fluorescent pigment or fluorescence film, the photogenesis wavelength of 
blue Light Emitting Diode is transformed not only to what is transformed to 
white photogenesis wavelength but to green photogenesis wavelength -.- you 
may come out 

[0035] , : ,:, • ... ^ V^;w. ; vv/c- -• . 

[Effect of the invention] Since the exchange work of the cap component which 
was attached in the base plate like according to the 'lighting system of this 
invention described above is easy, exchange work, of the fluorescent pigment 
contained in a cap component can be improved, and color tone change can be 
realized easily. Moreover, by having a ultraviolet-absorption layer, light 
resistance can be raised, a degradation of a color tone and a fall of brightness 
can be prevented, and enhancement in a life property can be aimed at. 
Furthermore, since the fluorescent pigment layer was formed along with the 
inner skin of a cap component, distance from Light Emitting Diode chip 
which is the light source to a fluorescent pigment layer can be made almost 
equal, and the lighting which photogenesis unevenness did not arise in a 
fluorescent pigment layer, and was stabilized can be performed. 
[An easy explanation of a drawing] 

[ Drawing 1 ] The cross section of Light Emitting Diode in the gestalt of 
enforcement of the 1st of this invention. 

[ Drawing 2 ] The cross section of Light Emitting Diode in the gestalt of 
enforcement of the 2nd of this invention. 

[ Drawing 3 ] The expanded sectional view of the fluorescence film in the 

gestalt of enforcement of the 3rd of this invention. 

[ Drawing 4 ] The cross section of the conventional lighting system. 

[ Drawing 5 ] The cross section of Light Emitting Diode in the conventional 

lighting system. 

[An explanation of a sign] 



I, 13 -- Blue Light Emitting Diode 

la, 13a — Blue Light Emitting Diode chip 

2 - Leadframe 

3 — Base plate 

4 -- Cap component 

5, 11a, 15— Fluorescent pigment 

6, 8 - Fluorescent pigment layer 

7, 9 - Ultraviolet-absorption layer 

II, 16 -- Fluorescence film 
10, 14 - Resin 

12 --.****** plate 
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